Rapid hemodynamic improvement after reperfusion during right ventricular infarction  by Kinn, James W. et al.
1230 JACC Vol. 26, No. 5 
November 1, 1995:1230-4 
Rapid Hemodynamic Improvement After Reperfusion During Right 
Ventricular Infarction 
JAMES W. KINN, MD, STEVEN C. AJLUNI, MD, JOSEPH G. SAMYN, MD, 
ERIC R. BATES, MD, FACC,* CINDY L. GRINES, MD, FACC, WILL IAM O'NEILL, MD, FACC 
Royal Oak and Ann Arbor. Michigan 
Objectives. This study sought o determine the effects of reper- 
fusion on hemodynamie status and hospital course in patients 
with right ventricular infarction. 
Background. In contrast to the relatively low risk associated 
with acute inferior myocardial infarction, right ventricular infarc- 
tion is associated with higher in-hospital morbidity and mortality. 
However, the potential benefits of reperfusion in patients with 
right ventricular infarction are unknown. Consequently, this 
study evaluated the potential benefits of primary angioplasty in 
patients with right ventrieular infarction. 
Methods. Of 141 consecutive patients admitted to the hospital 
for inferior myocardial infarction, 27 were identified as having 
right ventricular involvement by electrocardiographic and hemo- 
dynamic criteria. Seventeen patients achieved patency of the 
infarct-related right coronary artery by primary coronary an#o. 
plasty within 24 h of hospital admission, but 10 patients did not. 
All patients had invasive hemodynamic monitoring at the time of 
hospital admission, and subsequent serial bemodynamic status 
and clinical events were recorded. 
Results. Patients with successful reperfusion demonstrated 
improved right atrial pressure, pulmonary capillary wedge pres- 
sure and right atrial/pulmonary capillary wedge pressure ratio as 
early as 8 h after reperfusion, whereas patients without reperfu- 
sion had no hemodynamic improvement over 24 h. Right atrial 
pressure demonstrated the greatest 8-h improvement after suc- 
cessful reperfusion (15.4 -- 0.8 to 8.4 -+ 0.g mm Hg [mean -+ SD], 
p < 0.05) but was unchanged without reperfusion (13.7 -- 0.9 to 
13.9 --- 0.8 mm Hg, p = NS). Additionally, persistently elevated 
right atrial pressure was associated with increased mortality. 
Conclusions. Reperfusion in the setting of right ventricular 
infarction leads to rapid hemodynamic improvement and may 
result in improved survival. 
(J Am Coil Cardiol 1995;26:1230-4) 
Right ventricular infarction was first recognized (1) in a 
subgroup of patients with an inferior myocardial infarction 
demonstrating right ventricular failure and elevated right 
ventricular filling pressures despite relatively normal eft ven- 
tricular filling pressures. Since these initial observations, pe- 
cific hemodynamic patterns during right ventricular infarction 
have been described (2,3). The diagnosis of right ventricular 
infarction using hemodynamic criteria has been corroborated 
by electrocardiographic (ECG) (4), scintigraphic (5), echocar- 
diographic (6) and histopathologic (2,4) methods. 
Although the diagnostic and hemodynamic criteria of right 
ventricular infarction have been well defined, the prognosis 
and natural history of right ventricular infarction are less clear. 
Previous investigators have suggested that patients with a 
hemodynamically significant right ventricular infarction are at 
high risk for further hemodynamic deterioration and low- 
output cardiogenic shock. Zehender et al. (7) reported that 
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patients with a right ventricular infarction diagnosed by criteria 
had a mortality rate of 31%, whereas those with an inferior 
myocardial infarction but without right ventricular involve- 
ment had a significantly ower mortality rate of 6%. However, 
these figures may overestimate the current mortality associated 
with right ventricular infarction because the majority of pa- 
tients in the earlier study (7) did not receive reperfusion 
therapy. Unfortunately, the clinical benefits of reperfusion 
during right ventricular infarction have not been studied in 
large randomized trials. Thus, the clinical course and outcome 
of patients with right ventricular infarction undergoing reper- 
fusion therapy are still in question. Because the mechanism of
death associated with right ventricular infarction is generally 
hemodynamic deterioration and cardiogenic shock (often po- 
tentiated by conduction disturbances), we retrospectively stud- 
ied the relation between successful reperfusion by primary 
angioplasty and hemodynamic improvement during right ven- 
tricular infarction. 
Methods  
Patients. We reviewed the records of 141 consecutive 
patients admitted over a 16-month period with acute inferior 
myocardial infarction and subsequent cardiac atheterization. 
From this group, the subset of study patients with right 
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ventricular infarction were identified by ECG and hemody- 
namic criteria. Specifically, patients were included in the study 
if they had 1) >1 mm of ST segment elevation in lead V4R and 
either 2) right atrial pressure > 10 mm Hg or 3) right atrial/ 
pulmonary capillary wedge pressure ratio >0.80 (2). 
Data collection. Demographic data and symptom duration 
were recorded for each patient. Electrocardiographic, angio- 
graphic and echocardiographic data were also recorded. He- 
modynamic variables, including right atrial pressure, pulmo- 
nary capillary wedge pressure and mean arterial pressure as 
well as cardiac index were recorded serially over the initial 
24 h after hospital admission at 8-h intervals. In addition, 
in-hospital management, including fluid balance, use of ino- 
tropic agents and use of intraaortic balloon counterpulsation 
were also recorded. Other in-hospital events including recur- 
rent ischemia, atrioventricular (AV) block, ventricular arrhyth- 
mias and death were also noted. 
All patients underwent right and left heart catheterization 
including coronary arteriography. Reperfusion was determined 
by angiographic criteria in all patients. Coronary angiograms 
were independently reviewed by two observers using visual and 
caliper determination f coronary artery stenoses. Successful 
reperfusion was defined as a residual lesion with <50% 
residual stenosis and brisk Thrombolysis n Myocardial Infarc- 
tion (TIMI) grade 3 flow (8). Left ventricular ejection fraction 
was determined by left ventriculography. 
Statistics. Continuous variables were analyzed using anal- 
ysis of variance for repeated measures. When appropriate, 
further comparisons were done using the independent t est, 
paired t test and Wilcoxon signed-rank test. Discrete variables 
were analyzed using the Fisher exact test. Differences were 
considered significant when p < 0.05. All tests were two-tailed. 
Resu l ts  
Baseline characteristics. Of 141 patients with an inferior 
myocardial infarction, 27 were found to have ECG or hemo- 
dynamic evidence of right ventricular infarction. Of these 27 
patients, 17 achieved successful reperfusion (TIMI grade 3 
flow) by primary angioplasty of the infarct-related right coro- 
nary artery 7.0 _+ 1.7 h (mean _+ SD) after the onset of 
symptoms, and hemodynamic monitoring began at the time of 
reperfusion. Although there were no follow-up angiograms to 
document continued patency of the infarct-related artery, 
there were no clinical signs or symptoms of abrupt closure or 
recurrent ischemia. Of the 10 patients without reperfusion, 2
had unsuccessful angioplasty because of inability to cross with 
a wire, 1 had unsuccessful angioplasty because of a no-reflow 
phenomenon, 3 had severe multivessel disease and late revas- 
cularization (>24 h after admission) with bypass urgery,, and 
4 had late cardiac atheterization (>24 h after admission) that 
demonstrated anoccluded infarct-related artery. In the non- 
reperfusion group, hemodynamic monitoring began 6.3 _+ 2.2 h 
after the onset of symptoms, which was not significantly 
different from the time to hemodynamic monitoring in the 
reperfusion group. 
Table 1. Baseline Characteristics of Patients With Right Ventricular 
Infarction With and Without Reperfusion 
No 
Reperfusion Reperfusion p 
(n = 17) (n = 10) Value 
Age (yr) 66.8 -+ 2.2 75.6 ± 2.8 < 0.05 
Male 5 7 NS 
3-vessel disease 4 2 NS 
Diabetes 2 0 NS 
Hypertension 7 6 NS 
total creatine kinase (IU) 2,308 _+ 382 1,846 ± 690 NS 
Ejection fraction (%) 48.3 2 2.2 48.0 + 5.8 NS 
Data presented are mean value + SD or number of patients. 
Table 1 shows baseline characteristics of the two study 
groups. The reperfusion group was younger than the nonreper- 
fusion group (66.8 _+ 2.2 vs. 75.6 _+ 2.8 years, p < 0.05). There 
were no other significant differences in baseline characteristics 
between the two groups. There was a trend toward a higher 
peak serum creatine kinase (CK) level in the reperfusion 
group, consistent with the higher CK levels seen after reper- 
fusion. For all patients, the infarct-related artery was the right 
coronary, artery. The lesion complexity was similar in both 
groups, as demonstrated by the similar incidence of total 
occlusions in each group (76% vs. 100%, p = NS). 
Hemodynamic variables. Table 2 shows that at the time of 
right heart catheterization, right atrial pressure, pulmonary 
capillary wedge pressure, right atrial/pulmonary capillary 
wedge pressure ratio, cardiac index and mean arterial pressure 
were similar between the two groups. In the group of patients 
Table 2. Hemodynamic Variables After Hospital Admission 
Oh 8h 16h 24h 
RA (mm Hg) 
Rcperfusion 15.4 ± 0.8 8.4 ± 0.8*t 8.9 _+ 0.6*4" 10.5 ± 0.8*t 
No reperfusion 13.7 ± 0.9 13.9 _+ 0.8 14.1 z 1.6 14.6 _+ 1.4 
PCW (mm Hg) 
Reperfusion 16.7 _+ 1.3t 10.7 + 0.8*4" 12.4 _+ 0.8* 13.0 _+ 0.8 
No reperfusion 12.5 ± 1.3 14.4 _+ 2.0 12.9 ± 1.3 14.3 _+ 1.3 
RA/PCW 
Reperfusion 0.97 _+ 0.06 0.79 + 0.05* 0.77 ± 0.05* 0.77 + 0.09* 
No rcperfusion 1.21 _+ 0.15 1.08 = 0.20 0.99 ± 0.08 0.93 ± 0.04 
MAP (ram Hg) 
Reperfusion 76.2 ± 6.6 81.4 ± 3.2 80.8 ± 3.4 82.1 ± 1.6 
No reperfusion 85.5 _+ 6.1 81.3 ± 4.4 85.5 _+ 5.1 87.6 ± 8.1 
('1 (litcrs/min 
pcr m 2) 
Reperfusion 2.2 ± 0.1 2.5 _+ 0.2 2.8 ± 0.1 2.4 _+ 0.5 
No rcperfusion 2.6 + 0.4 2.7 _+ 0.6 2.8 ± 0.5 2.6 _+ 0.1 
Cumulative fluid 
balance (ml) 
Rcperfusion -295 -+ 234 589 ± 409 1,321 - 611 
No reperfusion 176 ± 135 960 _+ 554 1,482 ± 917 
*p < 0.05 versus baseline 0-h measurement, tp < 0.05 versus time-matched 
control subjects without reperfusion. Data presented are mean value _+ SD. CI = 
cardiac index: MAP = mean arterial pressure; PCW = pulmonary capillary 
wedge pressure: RA right atrial pressure. 
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Figure 1. Right atrial (RA) pressure during right ventricular infarction 
with and without reperfusion. Open circles = successful reperfusion 
after coronary angioplasty (n = 17); solid circles = nonreperfusion 
(n = 10). *p < 0.05, significant difference v rsus baseline measure- 
ment. tp < 0.05, significant difference versus time-matched control 
subjects. 
without successful reperfusion, these hemodynamic variables 
remained fairly constant throughout the initial 24 h of hemo- 
dynamic monitoring. In contrast, patients with successful 
reperfusion had significant hemodynamic improvement that 
was seen as early as 8 h after reperfusion. Figure 1 shows that 
there was a significant reduction i  right atrial pressure (15.4 _+ 
0.8 to 8.4 - 0.8 mm Hg, p < 0.05) 8 h after reperfusion. This 
reduction in right atrial pressure was maintained over the 
initial 24 h of monitoring. In contrast, here was no significant 
improvement in the right atrial pressure in the group of 
patients without reperfusion. Compared with the time- 
matched values in the nonreperfusion group, the 8-, 16- and 
24-h right atrial pressures were consistently ower in the group 
of patients who underwent successful reperfusion. Multivari- 
able linear regression analysis howed that age was not asso- 
ciated with improvement in right atrial pressure, whereas 
reperfusion was associated with improvement in right atrial 
pressure. 
Successful reperfusion also resulted in a 36% reduction in 
pulmonary capillary wedge pressure (16.7 -- 1.3 to 10.7 +_ 
0.8 mm Hg, p < 0.05) 8 h after revascularization, as shown in 
Table 2. The 8-h pulmonary capillary, wedge pressure after 
reperfusion was also significantly ower than the corresponding 
8-h pulmonary capillary, wedge pressure in the nonreperfused 
group (10.7 __+ 0.8 vs. 14.4 - 1.9 mm Hg, p < 0.05) despite 
starting at a significantly higher baseline pressure (16.7 ± 1.3 
vs. 12.5 ~ 1.3 mm Hg, p < 0.05). However, by the end of the 
24-h monitoring interval, the difference in pulmonary capillary 
wedge pressure between the two groups was absent. In addi- 
Table 3. Clinical Events During Right Ventricular Infarction 
Reperfusion No Reperfusion p 
(n = 17) (n = 10) Value 
Death 3 (18%) 2 (20%) NS 
Pacing 5 (29%) 3 (30%) NS 
Arrh~hmia 6 (35%) 7 (70%) NS 
IABP 8 (46%) 8 (80%) NS 
Inotropes 9 (53%) 8 (80%) NS 
Nitroglycerin 16 (94%) 9 (90%) NS 
Diuretic drugs 3 (18%) 3 (30%) NS 
Intubation 10 (60%) 2 (20%) < 0.05 
Hospital stay (days) 10.2 _+ 1.0 15.2 -+ 1.4 < 0.05 
Data presented are mean value z SD or number (%) of patients. IABP = 
intraaortic balloon counterpulsation. 
tion to decreasing the right atrial and pulmonary capillary 
wedge pressure, reperfusion also resulted in a significant 
decrease inthe right atrial/pulmonary capillary wedge pressure 
ratio (0.97 ± 0.06 vs. 0.79 _+ 0.05, p < 0.05) 8 h after 
reperfusion, and the significant difference was maintained over 
the initial 24-h monitoring period. In contrast, here was no 
significant decrease in the right atrial/pulmonary capillary 
wedge pressure ratio in the nonreperfused group throughout 
the 24-h monitoring period. Note also that each of these 
hemodynamic differences occurred while there were no signif- 
icant differences in the cumulative fluid balance or use of 
inotropes between these two study groups (Tables 2 and 3). In 
summary, reperfusion resulted in a significant improvement i  
right atrial pressure, pulmonary capillary wedge pressure and 
right atrial/pulmonary capillary wedge pressure ratio as early 
as 8 h, and right atrial pressure demonstrated the greatest 
amount of improvement. These findings are in contrast to the 
consistently elevated right atrial pressures observed in the 
nonreperfusion group. 
Clinical end points. There were five in-hospital deaths 
among the 27 study patients. In the reperfusion group there 
were three deaths from cardiogenic shock, and in the non- 
reperfusion group there was one death from cardiogenic shock 
and one from sepsis. There were no significant differences in 
cardiac or total death rates between the two groups. In 
addition, Table 3 shows that the in-hospital complication rates 
were also similar. Of note, the duration of the hospital period 
was significantly shorter in the reperfusion group (10.2 __- 1.0 
vs. 15.2 + 1.4 days, p < 0.05). Even after the patients 
undergoing bypass urgery had been removed from the analy- 
sis, hospital stay was significantly shorter in the reperfusion 
group (10.2 _+ 1.0 vs. 14.7 _ 1.7 days, p < 0.05). 
In contrast to the hemodynamic variables in the nonsurvi- 
vors, in-hospital survival was associated with an early decrease 
in right atrial pressure (Fig. 2). For those 22 patients who 
survived, mean right atrial pressure showed a 33% decrease 
(14.6 - 0.63 to 9.8 -+ 0.75 mm Hg, p < 0.05) as early as 8 h 
after admission. In contrast, nonsurvivors did not demonstrate 
any improvement i  right atrial pressure throughout the initial 
24-h monitoring period. Furthermore, baseline characteristics 
between survivors and nonsurvivors were not significantly 
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Figure 2. Right atrial (RA) pressure during right ventricular infarction 
in survivors and nonsurvivors. Open circles = in-hospital survival (n = 
22); solid circles = nonsurvival (n -- 5). *p < 0.05~ significant 
difference versus baseline measurement. 
different in age (69.8 _+ 2.3 vs. 71.0 ± 3.2 years, p : NS) or 
ejection fraction (48.4 _+ 2.4% vs. 47.7 = 6.4%, p : NS). These 
findings suggest hat persistently elevated right atrial pressure 
during the initial 24 h of admission is a risk factor associated 
with higher in-hospital mortality among patients with right 
ventricular infarction. 
Discuss ion 
The most important hemodynamic findings from this study 
are that early reperfusion during right ventricular infarction is 
usually associated with a prompt reduction in right atrial 
pressure and that persistently elevated right atrial pressure is 
associated with increased in-hospital mortality. Although pul- 
monary capillary wedge pressure and right atrial/pulmonary 
capillary wedge pressure ratio also improve after reperfusion, 
right atrial pressure seems to be a more sensitive marker of 
hemodynamic improvement. To our knowledge, this is the first 
study to report the natural history, and clinical progression of 
hemodynamic variables after hospital admission for right ven- 
tricular infarction and to demonstrate rapid hemodynamic 
improvement after reperfusion. 
Study limitations. The present study is a retrospective 
analysis; consequently, there are inherent limitations, including 
the possibility of a selection bias for cardiac catheterization 
and subsequent reperfusion therapy. Selection bias may also 
account for the mean age difference between the reperfusion 
and nonreperfusion groups. In addition to these limitations, 
visual determination of right ventricular function by means of 
echocardiographic or other imaging methods was not per- 
formed. Therefore, further prospective studies, including corn- 
bined hemodynamic and two-dimensional echocardiographic 
evaluation are indicated. 
Another limitation of the study is the small number of 
patients in the cohert. Because of the small sample size, it is 
not surprising that there was no mortality benefit associated 
with reperfusion i  right ventricular infarction. The combined 
mortality among all patients with a right ventricular infarction 
in this study was 18%. Even if reperfusion therapy had reduced 
the mortality rate by half (9%), it is estimated that >220 
patients with a right ventricular infarction would be needed in 
each group to show a significant difference (beta 0.80, alpha 
0.05, chi-square two-tailed test). Because of the large number 
of patients required and the current ethical considerations of
randomizing patients to nonreperfusion, it is unlikely that a 
prospective randomized trial will ever be done to determine 
the specific mortality benefit of reperfusion during right ven- 
tricular infarction. 
Reperfusion and hemodynamic mprovement. Right ven- 
tricular infarction is characterized by loss of right ventrieular 
contractility and progressive chamber dilation. The loss of right 
ventricular contractility may result in decreased cardiac output 
because of right ventricular systolic dysfunction. In addition, 
the subsequent increase in right ventricular volume and de- 
crease in right ventricular compliance result in an increase in 
right ventricular end-diastolic pressure and elevated right atrial 
pressure. These changes in the right heart interact with the left 
heart through the interventricular septum and result in re- 
duced filling of the left heart and a diminished cardiac output 
(3,9,10). Despite the substantial hemodynamic changes that 
accompany right ventricular infarction, there is considerable 
potential for reversal after reperfusion because the ischemic 
right ventricle has several advantages over an ischemic left 
ventricle: 1) As a result of the lower systolic pressure generated 
by the right ventricle, there is lower wall stress, and thus the 
demand for oxygen is less than in the left ventricle. 2) Because 
of the thin wall of the right ventricle, there may be less 
resistance to myocardial perfusion in the subendocardial l yers 
than would be expected in the left ventricle. Consequently, 
there may be less right ventricular subendocardial ischemia 
associated with abrupt decreases in myocardial blood flow. 3) 
Because of the relatively lower pressures in the right ventricle, 
the collateral vasculature may perfusc a greater portion of the 
ischemic right ventricle. Consequently, compared with the 
ischemic left ventricle, right ventricular ischemia may poten- 
tially continue longer before the irreversible changes associ- 
ated with myocardial necrosis begin. In support of these 
hypotheses, canine models of right ventricular infarction (9,10) 
have demonstrated restoration of right ventricular function 
after myocardial f ow is gradually restored to normal through 
collateral development over several weeks after acute occlu- 
sion of the right coronary artery. The hemodynamic improve- 
ment in hemodynamics observed uring the present study is 
compelling evidence for rapid improvement in right ventricular 
function after reperfusion therapy. 
In addition to the effects of reperfusion on hemodynamic 
variables, other factors may have contributed to the hemody- 
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namic improvement observed in the present study. Intravenous 
fluids, diuretic drugs and nitroglycerin may alter right atrial 
and pulmonary capillary wedge pressures. Tables 2 and 3 show 
that there were no significant differences in the fluid balance or 
use of diuretic drugs or nitrates between the two study groups; 
however, there was a trend toward a less positive fluid balance 
in the reperfusion group, and this may have contributed to the 
hemodynamic mprovement after reperfusion. Similarly, the 
24-h increase in positive fluid balance may have contributed to 
the trend toward increased right atrial (8.4 _+ 0.8 to 10.5 _+ 
0.8 mm Hg, p = NS) and pulmonary capillary wedge pressures 
(10.7 _+ 0.8 to 13.0 _+ 0.8 mm Hg, p = NS) that occurred 
between 8and 24 h after reperfusion. Furthermore, a subset of 
nonreperfused patients (20%) had a slight hemodynamic im- 
provement relatively late during the 24-h monitoring period. 
In addition to the potential contributions of fluid balance 
and pharmacologic therapy as discussed earlier, other mecha- 
nisms may be partially responsible for this observation i some 
nonreperfused patients: 1) Left to right coronary collateral 
vessels may have developed, thus improving myocardial perfu- 
sion in the absence of infarct-related artery recanalization. 2) 
The possibility of spontaneous thrombolysis resulting in late 
reperfusion cannot be completely excluded because repeat 
angiographic data to document the status of the infarct-related 
artery at the end of the hemodynamic monitoring period were 
not available. However, spontaneous recanalization is unlikely 
to have occurred often because all of the patients in the 
nonreperfused group continued to demonstrate hemodynamic 
abnormalities after 24 h, suggesting that there was some 
degree of persistent right-sided ysfunction. 3) another mech- 
anism potentially responsible for hemodynamic improvement 
in right ventricular performance may be related to the inter- 
ventricular septal interactions that contribute to right ventric- 
ular performance, specially during right ventricular infarc- 
tion. Thus, improvement in left ventricular performance, which 
may result from changes in hydration status, pharmacologic 
therapy or intraaortic balloon counterpulsation, may also have 
an indirect effect on right-sided hemodynamic variables. In 
summary, mechanisms independent of infarct-related artery 
recanalization may have also been partially responsible for the 
observed hemodynamic changes. However, in the absence of 
recanalization, these mechanisms failed to result in significant 
hemodynamic improvements. 
Clinical considerations. Severe right ventricular infarction 
is extraordinarily difficult to treat. Traditional management of
right ventricular infarction has included hydration to maintain 
adequate right and left ventricular preload (right atrial pres- 
sure 10 to 14 mm Hg, pulmonary capillary wedge pressure 12 
to 16 mm Hg), the use of pressors, and maintenance of AV 
synchrony (cardioversion for atrial fibrillation and dual- 
chambered pacing for AV block). In the present study, there 
were no significant differences in fluid balance, use of pressors, 
use of intraaortic balloon counterpulsation r need for pacing 
between the two study groups. Thus, in addition to reperfusion 
therapy, traditional medical management remains an impor- 
tant adjunctive therapy in maintaining hemodynamic stability 
among patients with a right ventricular infarction. In addition 
to the potential benefits of reperfusion on hemodynamic 
status, this study identifies an association between in-hospital 
death and persistently elevated right atrial pressure. Right 
atrial pressures can easily be monitored with the use of central 
venous catheters, and thus this prognostic information can be 
readily obtained to help clinicians make important manage- 
ment decisions regarding this challenging subset of patients. 
In the present study, the mean time to establishing coronary 
patency (7.0 _ 1.7 h) was greater than the 6-h time interval 
generally accepted as most beneficial for improving prognosis. 
Nevertheless, there was substantial hemodynamic mprove- 
ment after reperfusion. The benefit of late reperfusion is 
generally regarded as small, especially for inferior myocardial 
infarction (11). However, the present study identifies a subset 
of patients with an acute inferior myocardial infarction, namely 
those with a right ventricular infarction, who may demonstrate 
substantial improvement after late reperfusion. In addition, 
early reperfusion 0 to 6 h after the onset of symptoms during 
right ventricular infarction may be even more promising. 
Condnsions. Repeffusion therapy results in rapid lowering 
of the elevated right atrial pressure associated with right 
ventricular infarction. Persistently elevated right atrial pres- 
sures during right ventricular infarction predict higher in- 
hospital mortality. These findings suggest that reperfusion may 
improve survival after right ventricular infarction. 
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